A frequency of growth hormone secretion associated with catch-up growth in the rat detected by time domain (Box-Jenkins) analysis.
A time domain technique has been applied to the analysis of temporal patterns of GH concentrations determined at 15 min intervals for 24 h in rats undergoing catch-up growth after a fast and in controls. Three tests were performed on the data. The first compared the autocorrelation functions (ACF's) and partial autocorrelation functions (PACF's) of the series of the GH measurements for the two groups. The second determined whether the model which best fit the control group removed all the regular behavior from the fasted group. The third test, which was similar to the second, was carried out with the assumption that the behavior of both groups is best conceptualized as a binary pattern of periods in which GH is either secreted or not. In the first test the ACF's and PACF's indicated that both groups have a memory of 15 min and a cycle(s) with a periodic interval in the range of 75 to 105 min. There was an indication of a cycle with a periodic interval of 180 to 210 min in the fasted group. The second test confirmed that the cycle was present in only the fasted rats. The third test confirmed the result of the second test. The findings demonstrate the usefulness of time domain analysis in determining periodic behavior of GH secretion in the rat. We conclude that a frequency of GH secretion with a periodic interval of approximately 195 min is superimposed on normal basal rhythms of GH secretion during catch-up growth following a fast in rats.